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(54) METHOD OF MANUFACTURING CONDUCTIVE-PATTERN I FORMING I" BODY 

(57)Abstract: 

PROBLEM TO BE SOLVED:To provide a method of manufacturing a 
conductive pattern which forms a highly fine pattern in a simple process 
and has no waste linnM Hienncoi 

— » f - — -^t )«■ vvivnidi 

SOLUTION: The method of forming the conductive pattern comprises 
the steps of: preparing a substrate for a pattern forming body which has 
a layer containing a photocatalyst and a binder on a base material, 
wherein the wettability of an energy-radiated region of the layer 
containing the photocatalyst varies in a direction to decrease the liquid 
contact angle; forming a wetting pattern comprising a lyophobic and a 
lyophilic regions on the layer containing the photocatalyst by radiating 
energy to a pattern shape on the layer containing the photo catalyst- 
adhering a metallic colloidal solution only to the lyophilic region by 
coating the metallic colloidal solution on the layer surface with the 
wetting pattern formed thereon; and forming the conductive pattern by 
solidifying the metallic colloidal solution attached to the lyophilic region. 
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h'}§?8£^%t&dka*°ri£k3r9. i^nfMO^ 
^ - -yismti t-t&Zk W*Iffi htcheiXhh. 
[0036]**:, ttmtn&R 2 9 tcie3S-TI> J: o 

««k, ±tea«±tcyc^-^*K»j«sftfc % x 
*/^-sa»a5»<o«fttt36*a(*o»i*ft ofiT-r a * 

Ciian-f K^SrllMt^Hi-SClkCJ: 9»*$ft>i 

mmfozmm-tz. ^mizxrm^ igsxtmi&sm 
tm-r&ztizj:*). mmzmix^^mmLxmm. 

>mm¥t -tz zki) i -sj&k%$>frt>x$> 
h. tfz. ±%&timttmw*f->ftizBi8.ztLX 

&Lx^&zkfrt>. tittfmttmrfmn&xh o 

[0037] XEIf SRIS 28**: (ilf *H 2 9 (Cf£«ic7) 
XffiiCtS^Tti. lf*iI3 0(cie©-fl.J: 

x*;l^-B3*fK J; =t 
D^JBSft. Zixiz*. 0*tttt**»±<oiBfttt*3Ht 

Jiosfttto^b^\ x-f >y<r>mmzim-fh t^T 

ft*»»1iiK*. ^4«^fflic^$-^l»^k(cJ: 0 
-e WiSffiOilfttt Sr v n- ^ - y «t ^ ft § -fr a t offt o 

[0038] xfaifs? 2 s frt,mim so* t»i ^■rft 
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T4 0* VTX'bZZbtffttLW ±.ti3£jm£W§ 

±t a tt h x *ju*e-tfmt £ tix v ^ v & & 

[oo39]^. *^{4»^«3 2 KB*-*-* «t a 

&«uai£ft£ Sr^r-r-s-ifc ztmb-r 
Bj&to$®&-r&. *muzxtia* ieatfi-ttSfrfkii 

ne; - >m$Lfc b-?&zb tmt& <ox$> h . 

[0040] 4fc. #$>BfltiiS3fcIf 3 ^ tttPfttf^ >. ■? 

jfm£ ^^safigjfe t *^ri-4 z t &mmt-rz mm 

[0041] *^(=«tii{f . JJfflKitBHW***- 

i=. iMmxmLimtf^-ymzBfSLZfizte *) . 
ttT* ->r i) . egmtt; >Bm*b -t&zb # 

[ 0 0 4 2 3 4 it . sMHHMJtiftll 3 4 fcffitt-f -|> J: 3 

mnmm±tzmA s tit: x H^at#<z>iMitta< 
at*<o««fl oiKT-t s ^ri«] www- & mixit^itm 

hZblzX *)JBf&Zti*:&gUBimb i^-th Z b Sr# 
[004 3] 2t«*S8«fc: iixfcf. iieiBitttSgftB* 



& Z b lz «k 0 . ^WSni4^M5rf (Jffl LT . 

■m t * s . * . ±t mmkttmwj - ymzm 

?-yBf&Wb^&Zbi?*imb%Z>cr>T'h&. 
[0044] ±ieil^«3 2*^If*Jl34 tZ'WT 

ixfrnm&mziffinftmzti-^zii. tmms see 

§ t^toA X */H?-jWH» $ ixT V ^ 
t^aWKJSV^T 5 0 • JiLfC'ft 0 . !R»3nfc»»t=*J 
4 0 • OTT* h Z b L V \. IMBMtUSSSML 

m±iz& ft &x.*Ar*e—&mt% v ^smj-t* s 
mmamatb. witzntiM*Tb&mmf8mb<nm 
nm\ ±ftLtz£?%$mmzm^m'£i*. tiao 
■< mmz&mzMfiLtzm&iz. iasmimwnz& 

[ 0 0 4 5 ] 4 . 3 6 tcfeSi-ri> X o 

t=. 3£**i: . JdE3E4f±i=J«Sr< t 4r3eSBS#6*Stt 

tmm±.i,z>*9->mz&ig,?u4 Ymmzmitim& 
z b izx oBi&ztiti&m&imb &i?r& z t 

[0046] *mnz£titi. ±.a#MM&M*irti> 

ZbizXO. ±Ex*;MP-IH»tff a3KM«<0^fflt= 

>-ffM* t -r s c t & . 

[0047] 4/vT±iefS*3l3 6 CiettO^CtJV^T 
(4, l**Jl3 7(cfeffl-ri>J;d(C, ±1B^»II^*«*^ 

[0048] ±Mm3<m 364 fcJiJBjRJR 3 7 CKttO 
^BJtfcv^Tfi, Sft*JB3 8fc:SEa-r&J:dfc:. ±f£«- 

x*;i/^— jWBaWSItTlf^if^SP^KtJOT 5 0° 
J-lLhT-fcO, mt2ixtz®tttzte^X4 0' UTXfch 
ZbmTtL\.\ ZixizXO. ±smfficDW{htzliX'l* 

x t )nmw%m&&w->Bi&t*b-r&z ttf*i 

mb%&cr>X'$>&. 



!(9) 003-209339 (P200 3-2 0JL8 



[0049] 

i?m<7>mm<v&m] #»um±. mmtw-yB&fc 
[00501 a. mm&w-y&imem&xmi 

[005 1] 1 . m-HSfe®« 

6 =3: h mm& v?-y*mm-h mtit&> < ^ _ v» jaa: 

[0052] zcoj: o <,z, *mMaK&wn,&*f—y 

?-ymzx*ju*-mt-r * z t c j o . 

u z.^mix'&^itLtz^, ttfr-hmm&mmiz 

X h'*?->WftMM-£1immRlzBf8LZix& . L^tf* 
# $ -it h Z t tfX' £ , c: ix * BK t $ * £ i t lz X 0 

izmm&j-<?-yZBj&-?& ztrfx-zz. 

[0053] ZCOX 5 ^HSBBia^aMEtt^^-^ 
[00 54] CCDfiajKiSWCti. fT, IttllCSM 

2 zixxtch'*-?- y&mbm&m. 3 *■ 

SBHW* (01 (a) «SL yc^-^JB«*ffla«S3R 
IS) . 

[ 0 0 5 5 ] mz. mi ( b ) J: olz. n?-y 



T«»*5*JMrt-*. .IftKJ:9, 01 (c) fcijcf 
J: 5 . XSmttM 2 SBfcURiKttflW 6 ts X 1/mtH 

temm t frt=%%mti&^?-ytfmi8.Zi\h {mix 

[ 0 0 5 6 ] * Lt\ ±E/^-y»rtt«MiaHR3±fc: 

o>r mm^mizmifi-t&z. t K«t o . s^tt 

.to. mm&'*?-y8Wffimttm2±.tzBf£.2ix 

[0057] z<r>x o tt&mmvmw&.*9-vft 
&fc<ow&%mz^x . #xs®tc»$ffltiKB«-rs. 

[0 0 58] ( 1 ) ><*->JB«ttfflgS8SHi£Ea 

®tfB®.zix&*f- yBf£ftm&fczmm-t&x.nx' 
[0059] z<nxwTW&ztit>'*?-ymfmm& 

[0060] (3KttjK**JB) *H«fe»«tfflV^^& 

[006 1 ]c:<7)J;5i:. x^;P^— SlStt J: OflSfrt 
mt L. tmrfh J; o lz^*;is^-cD^?-yu3M£ft 

zzbtmiteb**. ttztf-ox. ®mmzmm.&^? 

[0062] JRfti:<0ff«ft 
&mx1ic?)Bk1if%Tm£^oZtti-&. ttz. tm& 

mmtn. mi*b<7>®tmw*z^®.t&x'$><). 

[0063] IMZXfm&WBlt. x*;Wf-S»tLT 

-f H»fRtcitt4««W*«5 0° »4 L<U6 0 
• 1$tc7 0' tZLtT&iZkimtLW Zix 
(i. x^;u^-B3S*Ltu^^gi5^(i. *HSfi®1«tcfc 

^xummtfmmzix&ffltx'h&z tfrb. \mt 
(otmm^^m^t, mmm*+ttX'%<. mm 
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[ 0 0 6 4 ] tti. ±.iffiMl$ttmi£. x*;Wf-JH 

0* mT, #(:2o* J3rrc**£fc##*u*. x* 
new Kss^BaMifciBLT. aatt«wc*sv^T 

[00 6 5] «rfe. TV *S«flci: ffl* 
«*iB^£ir*&«*fcW«JIM£«*to«i£» (1ft 

o^yyy*&«»£jrFLT3 0»») U 

j; < . &t:**>i>*?-mstiz£ zytfmvmmizx o# 

[ 0 0 6 7 ] Jh» LtzX o %fflmttmz&tf& . 1% 

t l * -v u rtfi . mmwt^w t <nm&&u& . & 

iitt * SML £ -£ 4 1, odt* 4 1 # * h ill. . 

[ o o 6 8 ) uiT, zcoz o KmrnsmmzmtfL-t 
it?m. >m yy. axx/^m^mtiz^xm 

[ o o 6 9 ] a . ±mm 

if. ^mtmmxmm-t^mmz^xmmi- h . 
*mmi@MX'mm-r&ftfmb lxiz. yemKt tx 

9at>tihtn*.lf-VMt*?y (Ti0 2 ). ISftSIS 
(ZnO) . ISfL^X ( S n 0 2 ) , y®x bay 
(SrTi o 3 ) . HM&yjrxry (w 

o 3 ) . is^t'^vx ( b i 2 o 3 ) , texxmim 



(Fe 2 0 3 ) Zmf&ZbtfX'Z. Ztlt>frt>mtRL 

ximttz\*2my±£m.i!rLxm^z>zbtfX'Zh. 
[oo7o] *mmmz&^xiz. mz-miti-? > 

*mimmx'\i^-rtii>tiim-rzztiJ s X'Z&&. n- 

-ft^- ? ^liJiliBtfcJttf 3 8 0 n m J^TtC* 4 . 

[0071] znxdtcT-rf—ewzjmit^-tytL 
xa. mm. tmmim<7)Ti~f~emi-t-TYju 

(^mmm m) msrs-0 2 (f%a@7nm), 
^mmm (*> sgsT-Ko i ) , wffiwras<or^^ 

— ( Bffi-fb^ (») ITA- 15 (f 
1 2 n m ) ) ^Sr^ff £ £ t *«T'# 4 . 

[0072] 3t«!^ofif2(i/jN§ uti f %tm&.mtf%> 
l < . 2 o n m\:xY<omm^mm-i-h ^mmzn 
[0073] ^mtmrnizm^^n^mm^m^ 

Mttmnmn-li. 0. 0 5—1 0^mc7)|5Hf*l*W^ 

[0074] b. suyy 

mz. *mtmmzmm-t&'U yyiz^^xim-t 

MZ'V yy&fttzytm&wftmthz.b izx 
m& (mi mm) x.*i\s*e-msnzj:i>%Mme> 

ZixL>£mfr&hit2>Z\t<,z£K)'ffoi%-& (WiSco 

mm ) n^mmiz-ftifz z t *<-e# 4 . .teas 1 <o» 

^ t 4issg^*-r4^* < $> o . ±mm2<mm 

[0075] wf. &-f&2<ommizm\mti&j<>( > 
y. i-^hhmm^mizx vmm^mMmx 
m&itzit&m&zimztmt lzwu >nz^ 
x im l . mzm i mmn ivm3 nmuzm 
h*4*y* i-%h%%fme>ftmiz£oxfmtti§ 

mm?*. 

[0076] ±.9im2cr>&Blzm^t>iXh . f&mfflt 

iz-mt yyt Lx\t. ±m§¥±.s!Xim 
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[0077] isoi^jrAM ^fcJflnrtSH^Ii. SsJn 

i o o 7 s ] mz. Jtas i <mm.a£wm3<n>mmz 
fmco%mmz£ <om^ti^x o%m^m&**>i> 

<f. ( 1 ) V)V7)VKfcmz X *)?vvttzliT>l-n* 

is^7>mzto*$-ffi. mM&Lxxzz&mzziW-t 
%>*>vi3jiwisu**rv. ( 2 ) m^^mmmzm 

>m$mf&zttfxz&. 

f o n 7 Q l ±IE<^ ( 1 ) / ^+§^-, — : 
Y n SiX( 4 _ „) 

-T. n(i0~3^T-^SSCT'*S„ ) T^SiX&IiSMl; 

&m i a* fcja 2ffliiLhc7)ap7K^?ja^t t < 

l~2 0<O$EfflfiT&&C£#*if;ib<* XT-^k 
[0 080] A-fy^fcLT, mz7)U*\3T)ls 

mmfhti. -mzy ym^>yy^ »7>j 

CF 3 (CF 2 ) 3 CH 2 CH 2 Si (OCH 3 ) 3 ; 
CF 3 (CF 2 ) 5 CH 2 CH 2 Si (OCH 3 ) 3 ; 
CF 3 (CF 2 ) 7 CH 2 CH 2 Si (OCH 3 ) 3 ; 
CF 3 (CF 2 ) 9 CH 2 CH 2 Si (OCH 3 ) 3 ; 
(CF 3 ) 2 CF(CF 2 ) 4 CH 2 CH 2 Si (OC 
H 3 ) 3 ; 

(CF 3 ) 2 CF (CF 2 ) 5 CH 2 CH 2 Si (OC 
H 3 ) 3 ; 

(CF 3 ) 2 CF (CF 2 ) s CH 2 CH 2 S i (OC 
H 3 ) 3 ; 

CF 3 (C 6 H 4 )C 2 H 4 Si (OCH 3 ) 3 ; 



CF 3 (CF 2 ) 3 (C 6 H 4 )C 2 H 4 Si (OCH 
3 ) 3 : 

CF 3 (CF 2 ) 5 (C 6 H 4 )C 2 H 4 Si (OCH 
3)3: 

CF 3 (CF 2 ) 7 (C 6 H 4 ) C 2 H 4 Si (OCH 
3)3; 

CF 3 (CF 2 ) 3 CH 2 CH 2 S i CH 3 (OC 
H 3 ) 2 > 

CF 3 (CF 2 ) 5 CH 2 CH 2 S i CH 3 (OC 
H 3 ) 2 > 

CF 3 (CF 2 ) 7 CH 2 CH 2 S iCH 3 (OC 

H 3 ) 2 ; 

CF 3 (CF 2 ) 9 CH 2 CH 2 S i CH 3 (OC 
H 3 ) 2 ; 

(CF 3 ) 2 CF (CF 2 ) 4 CH 2 CH 2 SiCH 3 
(OCH3 ) 2 ; 

(CF 3 ) 2 CF(CF 2 ) 6 CH 2 CH 2 Si CH 
3 (OCH 3 ) 2 ; 

(CF 3 ) 2 CF(CF 2 ) 8 CH 2 CH 2 Si CH 
3 (OCH3 ) 2 ; 

CF 3 (C 6 H 4 )C 2 H 4 SiCH 3 (OC 
u \ 

CF 3 (CF 2 ) 3 (C 6 H 4 ) C 2 H 4 SiCH 
3 (OCH3 ) 2 ; 

CF 3 (CF 2 ) 5 (C 6 H 4 )C 2 H 4 SiCH 
3 (OCH3 ) 2 ; 

CF 3 (CF 2 ) 7 (C 6 H 4 ) C 2 H 4 SiCH 
3 (OCH3 ) 2 ; 

CF 3 (CF 2 ) 3 CH 2 CH 2 Si (OCH 2 C 
H 3 ) 3 ; 

CF 3 (CF 2 ) 5 CH 2 CH 2 S i (OCH 2 C 
H 3 ) 3 ; 

CF 3 (CF 2 ) 7 CH 2 CH 2 Si (OCH 2 C 
H 3 ) 3 ; 

CF 3 (CF 2 ) 9 CH 2 CH 2 S i (OCH 2 C 
H 3 ) 3 ; 

CF 3 (CF 2 ) 7 S0 2 N (C 2 H 5 ) C 2 H 4 CH 
2 S i (OCH3 ) 3 

[0081 ] ±EO (2) <7)RfcHi/Va->k 
[0082] 
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I 

S I — o 

I 

I R2 J " 

[0083]fct'L. n{i2tLL<9gfSre*>9. R 1 , 

R2 tezti^timm®. i - 1 oogjut L<{j#sm^ 

7VMf/K T)ls-r-)V. TV-frh&WZi/T 7T;Mr 

#4 L < . ^ /Pjfrt'^ ?7l4£ft< 6 0 %l2UbT2> 

[0 0 84]**:, ±Mt<r>*)VUJitV v-o^-f^k k 
tic. ^^-;^-K>j ^n*^y<y)£ ?&asfit£JE£ L^r 
v^g&^l^V y'jn >1t&<®Z'U LX 

[0 085] (#j§?ttSC) ±f£fS2<0»tgi:fcJ:tfSS3<D 

ttmwitzmuLx. iM^mM^mMm.^ 

h£ol,z-th<?>X'fo&. 

[0086] dcOcfc o%ttffi®>«t LT<3. XMMWE 
ICi^ML, fr^ftm2ti&ZtlzJ:K>ft!mtt 

mmm^mixaz^tz -its mm* &ftmft&mz 

(^)INIKKOL BL. BC. BO. BBc7)#^ 
•J-X^(7)^bJ<S^. fi^ttlZONYL FS 
N. FSO. (»)8t-7n>'S-14 1. 1 

4 5. *B3M V^-fL^XS (ft) 8>#7T^F- 
14 1. 144. (ft)l7^-yxyhF-2 
0 0. F 2 5 1 , yj**Xm (») M^--^ yD S 
-40 1. 402. X'Mi (1*) S707-KFC 
-1 7 0. 1 7 6^c7)7 y^*-i>^(i>''j3->'^ 

iM*>#m-<mmzmf&zktfX'Z. a*, a** 

[0087] it, ^pBvSttS>Jc0ft!it t . * 'J t'x^T 
9>, K --K'Jfflffct'x 



#tf£ .Ik 

[0 088] (7-ySg^W) 4£. ^IWfeSmciil* 
&-^r«*®<7>7 y 3t*«**Jifc»Lx 

JisWBJjtS ftT v * 6 i k i)W£ L v \ 

[0089] z<ox o %msitt-rz>itsmttmx'f> 

ixff. x*/Mr- x^lt-r S -T k t,z X 0 , f£i£ 

* , >ris^aMx^udf'-$-^-r-s.tcoT'j>o. .r 

»J/h3<$ra. LttfoT. 7 y*^*i^^gp^- 
<7)»fficOEg^*ffi5S7] tcJtIR UT 7 -y 

7 y*^*4<0^-=5:v^^ti7 yS^fico^V^tc 

X . ^HO^BBt JtK LT7 7 *#**0^-^v 

[0090] Ltztf->x. z^xo^mm^m^m 

LTtii^-T t. z<7)mm&m®coMz&maa4 vmm 
mm-hzktfxzz,* 

[009 1 3 ±3SL*:J:a*. 7 -y*S:*0*tt«S** 
i+C^itll»7 7S^tlt LT(i. x^dE-'-Ai 
JSWSn-CJBiS^fi*: 7 -y«**A*«fflcvvR*tt««t: 

tittl.7 7ftflAi, x^df-BSJ^ixTV^^gp 
^7 y^^rfiSr 10 0k 1 0JMT, »4 

L < (i 5 WT. W fc» 4 L < « 1 filTC* S i k * 4 *f 4 

[0092] Z<7)±o%®mfik-t&ZklZji>1. x^ 
^t§-tir^>Ik* { T-§.§.. Itztf-oX. ZCDXotcMi 

mttmizmm&*?->*:m!$.i-z> z 1 1 «t •) . 7 y 

->-»*5r'f#&^k//T'^^.A^c»T^S. CKO 
ffiT^iMft^Smk L*rtOTftS. 
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[0093] Zcr>£ o ^3tMI^tt+«07 'yfttl 

t^&X-h'). mtttxmXMrfttm ( X-ray Phot 
oelectron Spectroscopy, ESCA(Electron Spectroscop 
y for Chemical Analysis) b i>fo£i\& . ) . 3i3fcX£S 

coo94] tt:. ^e^mnmzis^xa. tmmt l 
x±j&Ltzi. o iz - mt^- 9 ywwmzm ^htihtt. 
z<r>£oi,zzmt+?>*m^tzt%ii><r). mm&mm 

Wzii£tl&7>ym<?)&tti:LXU. xmtW.=?ttfc 
^X^LX^&itthb. f^XTi) TzMi 1 0 
0 b Itzi&SlZ. 771(F) 7C*#*5 0 0&±. Z<7) 
£L<«8 0 0W±, ^zMtL<\il 2 0 0iiUbfc : 5r 

himx-y -vm ( f ) TcmtfftimttmmwizitttL 

X^&ZbfiWZL^. 

too95]77S(F) tf%smttmizz<?>mm-£ 

ttii z b izj: 0 „ 3tM^**«±tc;fc(tSfS^^B5S 

Mlt L T 7 -y S-ir^S ZW&Z ittzJ*? - >&ttiz & 
& ^TH coSlBi??'r*«gJie> <7>«f **<?>&M ^±^<~tiZb 

Zfa±.Z-&hZ\ttfX'*Z>frt 3 X'hh. 
[00 96] iOJ:-35ar»Wt^->i»*#; 

«-f>^««tC*J»t*7>y**«*«, (Ti ) 

7C»S lOOt Lfc«^tC7 «y* ( F ) 7366*5 OJiL 
T> *f^L<ti2 OUT, ttfc#*L<til omTfcSr 

[0097] m&MiS^m*¥cr>? -y*<0****i<0S 

[0098] c . mm&^mvmk-xm 
xm^tzm^t. jJE*m*»*ji(i. mmtjuy 

maMb b i(cS*0+fc#tt Lxmsift&WBIL* Z<r> 

miamz&tttizmifi-t&zt izx l o z t &x- 

Xtys-K X7'l/-3-b. T4-y7'3-K o— 
/t-n-K t'-Fa-hWWji&anmifiljmzX *)^ro 

ztwxzz. w y?t Lxmtm®m<?>fiLttz<s 
izx o xfmttm&B&f hzttfx'£&. 



[0099] (mt) *m$mmzt5^xi,±. nci 
1 1 i ±t»j« $itfc*ifc»**« 2 1 *w-r 
[oioo] dogi, m^tztiz&ttZffifS.'thttm 
-osairari*]* . » ^ n -s n° 9 - >Bfmwmi 

S . ««*»aiBT* hZb ifi-Sm btth. 

[oioi] &tz*mwmi£m\>->t>ti2>mtii. *im 

r>Xi> iv%. 

[ 0 1 0 2 ] Srfc. a«*ffii:^M^^ili:«0S&#14 
[0103] (jg^SC) *HSfi®«tc:fflV^itl>>N^- 

L^a^T, ^-y^fflatt7*h7x?t(7) 
t *rari6r* o . * fzmwmMiz£>m%mffi%mw. t> 

[0104] w<OJ: 3 *ie3effl<0»jRfflB4: LTJi. S 

i:, mt<QftMMttm&Bf&.zixx\.^->m<D$miz 
*9- >mzmm.th^ b &$> h . 

[0105] V^iitO^i,. x*;t-^-W!HWli % g 

*Ji*®(=y ^9- ymzmx®.; *9-y£ mm- hzb 

ifiX'ZZ. 

vzx*ju*-iztt?&m<m.mzfcitxmEMtRZix 
[0107] mttx. xkv 9 v y^m. M^mmmm 

IZ£*)W.&.1 0 0 0-2 0 00ASS^^D^£7)^ja 

mmz&fiLL. zcommz>*9--y9-thzbi,z£>-) 

&f£ZtiXi>£\,\ ZW*9--y9co?}&blXtt. 
[ 0 l 0 8 ] £tz. ffiffi'V yywzfi-#yfflt^ 
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?V>V®Si. xdttf-i'MlfiK jKUT^Urt'TSF. tf'J 
trx/PT^a-/!^ -fe'^f-y. ^-fe'-fy. -fe/Po— ^ 

fig* $^(c«iO/wx-?;Ui; 3 yac7)^flgffljg!B!i. CTjc 
Ttt. 0. 5-1 0um<7)mmftX'&fe-?&ZttfX'Z 

[0 10 9] (2)ilflttM^-yMii 
, Bf SO^rt^x***?-*'*? - MRfifr * t b 

toi i oj *mffimmx'^d^*;u*r-mm 
(mx) bit. ximtt9mffi0>mti&*&ik%it& 

[oiii] mftz<7>£o%^*>i'*?-m&tt l zm^&ft 

OifcHli. 4 0 0 n mlXTco&M. if 4 L<li380n 

>Xh 0 , ZoyZMit^f >lz£ *)%MMftmZ'i£iHt 
Zi£h^*)U*-t LX. ±a5Lfc»*tf>3fcWffi U> 

frhx-hh. 

[0 1 12] ^<0<fc5^x^df-B3j>f{cfflV^ < ri:^ 
T& 436*4: LXit. TKIg^yr. ,X*^n54 K5y 

t\ ^-^yy^yy. x^fv-v^vr. -eofteffl^co^ 

[0 1 13] ±&L1z± oftltmZm^. 7*b-?A7 
&ftL&*?->imtz£ r)'ifoXm<Vftl. x*^-? % 

y a g m<r> v — «f * m v ; n- ^ - >mz tmm&t h -n 
&zm^&zti>'sjmx'h&. 

[0 1 14]iit. x.*/\s*-m$MzmLXcox.*jU* 

-comma. %fmtt®mwmMi&&m®<t><Q% 

[0 1 15] JtUBflE^WSJDffiL^^x* 
t1s*r-mitZ>Z blzi. 0, ®££±# S-fr* ; t **HT 

t'Sfi U\ fi<*e<){c{i3 0'C-S O'CcOiEfflrtT'Sa.^ 

toi i6] ^tm®iz&vzii*/i'*?-mmi3fo 

it. ±7&Lt:£'Az, i««t'ftS^a, SttPJ 



S-^L^N-^-yx^y^'-MSt t L< itu— fcoffiW 
J^**«fifc^4>x*/Mf-H8»£fT*r d#S*<$> 0 . 

[0117] (3) b'jgiSM^Ig 
^tfiSWIKrJsv^li. ifcfc. ififflBfitt^-JoWB 

f&2titz^?->Bm.fommm&ffiiz. ^i3D^f ks 
msr^sfcr^fi-f a -r b iz* *) . mssnmtz.^M 

[0118] ±ie&B:m-f mmcom^it. Kfrn-s 
^m±.iz±m? o 4 vm%L£m^& z b tMmx'hti 
it. *<7)jTmi¥nzmfezti&i>e>x'it%< . mmwz 

tiT-'-f y?'mi>L<ltz.\z->a-T ■( y? 

mcox o %WB^ttm-£mizmfti-&yjmx'$>-*xi> x 

tz . y xfrotiiimcD'px'imm.yjmtf&iifX'h h zbm 
fr$>4 y? ^'x y bmx-h&zbtmt u>. 
[0119] *mtmm(,zm^e>ix&&m3V'( vmm 

(DmS.it. 1-lOGcps. if a. L<ii:5~t3 o c p 
s , 1 0 — 2 0 c p scof&Wf*iX't>&Z btfftt L 
<. 4fc*<oaUKii, 1— 7 0wtX. M^KitlO- 
5 0wt%. 2 0 — 3 0wt%Oi5Hl*)T'$>& i ^ **«F* 

fc: J; * t> otjj* •& *^ % t>i\&&m> *f - ycomm 

tmi-Xi «r»Hffl(cttf * - 1 b Sr ^*>'S> 

ffiizmm Ltzm^z. ?&x* *%<%h-*im. 

i&ffc&Z b L<^rv>. 
[ 0 1 2 0 ] $ hiz. l|24l3D-f K*«fc*5lt**l 
ffiSS**i. 20mN/mlXh. »4 L<(45 OmN/mtl 
±. »K7 0rtl/il3UbT**ii:3&»»4L^. SffiSg^j 
* ? ±feiEH<J: im^^it. fNRttifiOKtctitt&ttltM 

*BS5R*0±IIRfc:HLT«, mtzmfcZtih LcoX'lt* 
^tf. 8 0 mN/mWTT'&SC 4 LV^fc f>^. 

[ o 1 2 1 ] zcox oiz. *mffimmzm^t>ix&&m 
=m-f vmmb Lxa. mm%iicoj:£%mmxh&z 

btf»*L\,\ Zixii, IMLfzXolz-zmizimLti 

mz&m&mwm<7)mmim®izwm § uti&mzj q 
-< H}S?s* { ^*?ita*\ wKttifiWicifti iem^jb 

D . ZcotzMzit. JKSttfiWC^ian-f KjgfRO 
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4 Y*mmzm^z>zti)m&L^. 

[0 1 223 **:, *mmmzt5\,\Tm^t>tiz>&m 

[0123] L*:A*oT. *HifeS^ti3V^T«. &3 
n4 K L< (Sign o 4 h'*i§*g£ffl^&£fc# 

[0 1 243 ( 4 ) iWtt/t^-ywjsm 

[0 1 2 53 ££?JBnMi*BHfc#iSfc LTliJrtR** 

m.i>—msT'$> o > i o o*o- 7 0 o-c^khi*!, 

L<ti2 5 0*C~5 0 0*Cc7)iSBrtTUD»£;h., JD^B# 
PfcLTJi. 1 0#~6 0#<0ffiffll*L i?sfcL<fi20 
£—4 0^«gffl|*lT'J>-l». 
[0 1 263 ( 5 ) IHttK&ISfefeXil 

(±. HPTJafltyftir . yf5i£ < %Zg.$}xX\~ 
§ . «Wttt> ^ - y»tf*lfc»ttt/V - v 

***i$*-f*.ri:fc:j:9. amesus-*. mn&;* 

[0 1 273 ZZX\ mW&'*?->mti&, IMLtz 

mntt;*? - ymmMx-mm^ixtzmm^ - 
*js$*ife«wa-cfto. ^sMMf**- vastus jje 

[0 1 283 *^Sfi®«O^WISa5^*xmti, 0"J*. 

(1212 (a) ) <03Wtt''C^->'8« 

t <b sr s imam 

1 OSrHfefef SXSr*D (02 (b) ) . #HtSS51 
-?-<7)*ft^(i^ izmfeZixZ i>cDX'ii%\,\ 

[01293 zwim&&zmi-t&g:tmttmb l 
xa. Ttutvmm. vm>mvm&<m®L£ 
^ru-izx^mm-r^m^, mtt ummwrn? 

[0130] ( 6 ) -eofli! 

*mmmz&\, *xu. mmm.^ - >«*± 

y<7)BM$m<i-&£olzLXi>J:\\ ZcoXolztZ 



Z b IrZj: 0 , igmtt^* ->Ojgta&T(f S Z b A^Ji 
[0131] *HiHB»fc:*JivCtt, 

n e>tit:mm&^?-y±iz&.mj§&j&m-&z ?izt 

[0132] 2 . m~^SS©« 

yjBULB&v&jjmt. mtt. ±.izmtt±izm&z 

ixmmfo<vmtii&<7)i&T-f&jTfai l z^t-tz>mxt>& 

tM-^-y^tx^;p^-s-MSt-ra i 1 1 J; 0 . ±te 
mti&giitmi.izmm&im b mmitmm b fr^zzm 

Ban-f Y : ®m£m<it£itxmw.n;s?-> b-t&wm 
&>*f->mf8aMbz??thzb*imb-thi,<7)X' 

[01333^<7)J:o{c s ^HJfeJ&l&OSiE^te^-y 
»**<^HJt*^fc:4s v , JSix1±^-ft« (c*t LX' n" 
^-y«{cx^df"-BS|f SrtTd i i: (c i 0 , ®%l,ZJi 

mumwb Ltz^?->zmtii-tz>zbi)^m.X'h&. 

z co^?->mzBf£Zix*:mm\±vmiz<7>fr, iS3 

vmm$:immtz>zbfr~zimb%v. ztizmt 
Zit&zbtxo. ^^zmm^^-ynm^mm 

thZb tf*im b % h CDX'tb s . 
[0 1 34 3 >T<7)cfc 3 ^S«tt>N°^->-^fi)tf*:c0^3t^ 
mi . Mi. Jill 3 K^-T i -5 , £ft 1 ±K3tl«jt«ffl 

»i 1 zmfc-tz (03 (a) #bs) . ^(c s ±jsdm 
mmmmi i±tzmtiG$Mkmi (03 

( b ) #BB) . ^WSixtt^fL® 1 2{C, 03 ( c ) IZ 

X^4S-KSL. iit*^LT*^3K5S:ffi««-4. CI 
ix(c<± 0.03(d) (c^-r«t 3 lz, aWifiSSfUB 1 2 
^ffitw , SS?S14«JS 6tJj: tWftttfRW 7 b frbZ&M 

i\^?->mmzixh ( jiiitt^^ - ym&a. 

S3 . 

[01 353 ^ ioaWittSE-ftO 1 2«ffitC, ^JS 

ao-f vmmzmm-fhzbizx 0. aatttia«6±<o 
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y«r»Jjt"r40T*4 (03 ( e ) aWtt^*- 
«IS) . 

[oi36] vxr. z<r>x o &*mmmnma&'<f 

6. 

[oi37] ( i ) j*f->fmmmKHHim 
4-r . *mmmiz&i&;*?->BfSLf*mmimmj: 

ogfMft «offiT-r * * ft t^-ft-r hmx-hh mti&gzit 

[oi38] (Kfmamm ) *mmmzt5ii&ifcte 
msmma. 'j?%<t hmmztt-rh %><nx*> o . 
mm^mm^u y^^-r&m^it. ism-sm 
mmxmm Lt^enm^^m t mmxh &nx\ zz x 
omwit®f%-?& . text, m-mtmmiz&^xa. 

4*. A-f v^£W*4iteO3tett^»0^:*^ 

kvc wren 

[0 139]-*. AM >^**S*V^*^<0*IBiaE«k 

mmcnm^nmt lxh, mm. ?v>ym. 
if h z t &X-* h . xsKffis k 4 *) m&mmM 

fiSt-TI. £ t lz 4 0 . ^-=5rB!T**o3t««l<0****f 

& $ -ti- s z fc *fflr ire* 
[0140]^. mm&*-frb %&*mmmm<?> 

flfeO»ritfrftk LT(i. Witf3iaiBi*«-lMkf-^ >-c0 

K^ls'j-fy^ Th7-n-y'n#*~>i-fy^ f Y-y 
7b*yi-?y, T-bv^b^y^^ym^Wk^^y 
fc^£BffRrFCi3V*TaD*#l!S. W.*m%i<z£ r>X 
Z t tfX'Z 6 . 4 0 0*C- 5 o o^ctcfci* 

£> fttfiEt- iot T1~-9—*£HH J j-? —TlZ%£fe L . 6 00 

•c~7 o o*cco^fijt(c e k^>-c/i--f-/i'-Sf-^xrtcS:'t±-r 



[0141] (ilfllMW) «Mitt3WWCo 
CI b , ^p n n ®=3r^m^ V - >«tt i -T ?» £ i: 

[0142] cKJoiifitt^-ftJiti:. yenmmmmcoftm 
iz* >omxm^{t-rz>mxhtii£mzmfezti& t^) 

yytmm<Dttnx'm&-t&zttf&*L^. z 
<o x o &±m%-mm&coxtmttM*wu y? 
t mmnmixBjs. l tzm^<omti&^ms^nt5 x 
xmi&3& izm l x a . ±teM~mtmm t mmx*$> s 

cot'. ^C-C'coSiBJ(i*^-r'S. 
[0143] *3UBB«(c*jv^T, icojliitt^tSco 

0. 0 0 1 jumfrt, 1 ^mT'S>.S.Cli:* { «F^ L<. «?£ 
iffSL<{i:0. 0 1 — 0. lz/mcOKHrtf^?.. 
[0144] *HmW«tC*3V%T±32EL^fiK^<OSiXtt 

«-co?mtt2:S:-ft$-fr-CSiS?Rttfc L, x^U^-*S3W 

ot. ^i3D^ Hjsfstcos^tt (mm) fcit/K 

[0145] 3MOttB«t:*5»tftjiiittSWfcJBIi» x^ 
JWP-HMt LTV ^v^^-. f **>%fK«tt««t:fcv^ 

*f^L<(i6 0*' JaLh^mrTO* ULhT*ftSCi:*W 

mtmmiz a \i ix immm<m* s it & ^xh i z t 
f»ts^S3a^ }~®mmjan:m<izte^x&m 

* && I % V ^f»WC 4 T'#JS 3 o -f H "I 

[ 0 1 4 6 ] 4fc. ±KiWi.ttSJ-ffcJitt, x*A"^— SI 

o-f Fjf?R^-rstge4ft* { 4 0 * WT. #4 L<(i3 
0- J^T. WTC**ii*W4LV\ x^ 

ywF-sw § ii^a5» . •ttiio-hmmm.mz^^ 
[oh7]^. i«iWitt»<Wfc:tt, ±se»-is 
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.Ik 

[0148] ( 2 ) jWltt^-i/Jfi&fclfi 

x*A»*-£B8Jf & £ k lz J: 0 . ±ieSfLtt^kS* 
Bfc««tt«« k ftiftttffitt k mti^9 - y 

±mttzm-mmmmcomtiit^9-ym&j:mb 

[0149] ( 3 ) flnn^f YWimiBJM 

[0150] *^tts«^a3n>f Kiisifliis 

cot, ,:;tfl)RW4**t4. 
[0151] ( 4 ) anKft^-^isis 

9-ytt<F>m&fem&<nwztfi£Ltz'km,?u-< nana 
zmtii*khm^&>*9->mmLW}mhix&. zco 
mw.i& *9 - ymwcLmza it & . &jR=m-<f h^?s$- 

9 - yjB&jom t mmx'h & <nx\ x-^mmtm^ 
-th, 

[0152] ( 5 ) immmmzxn 
*mnmmzty \ ^x u . _b* L^^«e> n** - >^f£x 
eat . **e^* - > t>w&&tix ^%\^mw&'* 
9-v®zm&&4mtmm£:JMttLx^x t«t 

arett-'t^ - >- £ w u-o vt t . - ymmk 

tt&zt tfwmxh hztfrh. ±smmn&; < 9 - 
y&zmz-t&ztizxK). tmmmm£mtii2it. 
mwt^-ymm^b-th^x'hh. &tz. *mtm 
a ft h ftwmm&ims. . yjmtitimcM a J; 

fciWlSff < * - $ ixx H h -f . ilittt^fL® # 

[0153] a|E||ift!B*K:fi»t4^ii»a5|Sfe*lSt=0 

^x t . ±a> i£ ff-^anBtt^ wasaii^*xs k r 
[0154] ( 6 ) z<nm 



*mtmmzi5^xte. ±Mmm.it^9-ymm^± 

zt,izm$w>r>zzm-z\tiz£*). mm&*9- 
y^mmzm <-?&£oi,zLxi>j:\,\ zcoxoiz^rz 

Zblz£ 0, SWttv-c^-y«oJSa2rT»f * dk*^T«g 

t%ztmmz. mm&w-yoMtimzim^cDtt 
m&mzfojitt-thzttfX'Z. m&n. 
wit-r&zttfX'Z&frhX'fcz. 
[oi55]4fc. ^mmmmza^xa. w>tuzm 
Wfc>*9-y<nmtiztt^h^\m±Mcm&ii>h. 
ftt>tifzmm.&^9-y±.iz®.mmzB®.-t&£ o izt 

Xi>£*,\ 

[0156] 3 . mE.mtmm 
<xtz. *ft^m&&'*9-y&i&#<73Wgm<omE. 
mtmmizix vzvmtt,. *mmm<r>mw&^9- 

ix. k i>ft®i&tfttzixfcffimmmmt . ± 
tztmmmmi.i.zffiWL $ n . x ^.^f-jhw t=ff a 

M««0f^fflt:J: l 9^-»l^*$ixSST'S)i»^»l^±Jik 
^4. =3r < ^ - >-^fig#:ffl*«$r NS-t & '* 9 - yB& 

ftmmmMMj:nt. ±u#mmnmizj-<9-ymzx. 

-h > s x .TTy. rrP- — *- / V tL-rjftf^ —J— . .o » — 

k . xie^fl?^*^^^ - ytmm. ? n7t^s?^*®*B 

XSk SrW-TS d k $rt«Sk-f S <,<0Tft* . 
[0157] a|s^a«ffi«(!M»«tt^t^-v»«*tf5i^ 

-r-l.^^-y^»fi!t-r2)dk*^tgk : 5rl>. i<DDflfl* 

KJSja^stffi^-^ittcko. ®mz;*9-ymzi& 

JKna>f K?SM^^*^-ttl»-k*^J^k^rl.<7)T'3b 

3 a-f H«£tt«$ -it S i k #*Tf&k K&frbX'lb 
[ 0 1 5 S ] d^ct 'j %WfS,&i?->&JlLtoff>W&j 

® 1 1 &Bl$.-t& (04 ( a ) $ng) . »:tc. ±ie3tfi4 
«E»mi 1 ±t^WP§!*« 1 3 fcJBifc-f* (04 
( b ) #H3) . :^Sr^l 1 3K. 04 ( c ) lZ9p 

■txoiz. .jmt Zixhrt9-ym$frixtz7x b-?x 
7 4*issu ziizin,x$&\-yc5£mst?&. zix 
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X *) , 04 ( d ) (c^-f J: d tc. #fl?l&*Ji l 3 
i^JWfcttdfBfcSJBl lflWJLfcW* 
S) . 

[0159] c^j&MiJi 1 1 tfm&LfcM 

?£iBMXS) , cn*BHt-r6ii:t=J:0. *«tt" 
^->8J«L, ^mtt^*^-^fiK*9fc-r^<7)T- 
*ft (04 (e) #H3, «fi/^-y»)j(lg) . 
[ 0 1 6 0 ] fclT. -TO J: 3 **3Ofc'B«0SWnfc' , «* 

[0161] ( 1 ) ^->»jSfWB»RH»Xg 

[0162] (£M£«!!M ) :ttKN0Btt(C*Sf?££M 
[0163] (#B?I&*J1) ifcfc. #ft¥R&*HtCO^T 

jup-sm* $ tiK mz*m&w£m#<?>fflm<?>im iz 

[ 0 1 6 4 ] CO i a tc*»l*±JHi. x*A^-Ba» 
Ufe*4hW«»ttW>ft!fflK: =t 0 S it* Z t *» 

4> . satiswjfefriatff a - 1 =5: < fttm&mnb 

[0165J4S. £<D$MWIife±Wi. x*;Mf-B3jf 

SitSttfre*!.**, 4MMH*«««ftfc:J:->Ttt, % 
^XS^Sr^oTtiv^. 

[ 0 1 6 6 3 ifc . *mnttfcfflV*4>ft*4fnfi£JI 

%mwmtt&ffl&%mmmib-$-h z t t % 

*)*n«W-y& BJR? %>Zb i?"l$tbtf:Z>frhX* 

[ 0 1 6 7 ] CIT\ *mumtyMU&M. ■*-**> 



Jttft*»5 0* JSLh, ntt<it6 0- fcLh, ttfc:7 0* 
JiLtT**£i:tf»*U\ Zixli. x*;HMH»l, 

^mno-< Hsaatmisfc: 
t o 1 6 8 ] 4*:, ±BEatr. -r**>*««««Kic*j 

T, *f^L<(i3 0' 121T, WC20* Ja"FC&4£fc 
#*F*U*. x*/Wf"H!f»t3rt.fc»S$h 

&mmz&vz&m-3 m mm t 

ut, jafltkc^wni, m-mtmmiz&uxmwL 

ttmz xKim^Ltz mx-h h . 

[oi69] ^mmmcryftmmzmizm^ hzb tfx 

«ft«:**r SttUMffc: J: S - b tfX'Z h . i 

W8k*mmzmmn<k. mt uxtva- ha^o- 
[0171] cct\ sjs^ttJiMjifcffl^^iBeffla 

[0172] ( i ) g SXmttM^FJR 
SBffi^Ht^^lKSelf-Assembled Monolayer) (50^ 

^•ftMi: LXimZixX^hijCD<vm%J:b LXii, m 
Xti Abraham UlraantC J; ■SJglft "Formation and Structu 
re of Self -Assembled Monolayers" , Chemical Revie 
w. 96, 1533-1554 (1996)#WlT . *JM^Sr## 

%mmmwiz®m ■ m-& ( aeffl^fb) 

A *)V V [ J 7 DO is? VW$T)V*k)VT)\/~n ^ ■/ YWi 

b'<7)nmy4mtt=r. rwstt-imzb'^tiM 
*>y-ft=F. T>i*)i-7 *A7x.- hm^-b'^mv >s§ 
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/i^WftUtfr^ Etta* 2 ajTEWto t y * y u<r> 
«<7>gB##;t * yif U w t <D , 7 ;M" n # - 

a eauwb^^ffli^^sftTv^ . 

i>fcft) «0H4^F36*-Jiafi«*ffifc:»*$fLfct)« (tt 
^KUv-y^fci&frSftft) teSffllWk**?- 

[0173] (ii) 5y/Sa7-/oyi7bi 
(Langmuir-Blodgett FilmHi. Stt±fc»«3*VC L* 

tt (*Si*itt, fcfttftt) (c£>ftfcw;ift. -rtrfcfe. 
-»:7y/Sa7-7'Dyi -y MWA^H^iftjKW 
Bfitjfe-WBB*^ ^i0SM)K* { h7 76cJ:oT^ 
S*VC •/ * yj/ LfcWMWcjWtr ft . HIS 

Lfc*tt(c «fc 0 *^«A»fcffS<Z)#^*«>£JlIi 
£ TJMW* - fc a^Ttrc* ft . *fc , h 

□ >>-/vc7)^" ift^ 50^ 9E*$r 644-647 (20 

[0 174] (iii) gStSttflg 
3cS©^M(Layer-by-Layer Self-Assembled Film)(i, 

i^t, asa-cu* 

St iTffl^ftdi:*^. ifc. 9>t*9W*&Mfr 

hW tiBBjStt»i:L-C^fflS<x6. S^fiiS-p 

*£n J: ') t>a^«5^ffl*«flfiWt:»iJffl UrRfc*K&3 
ixX v * ft . ll«Wflkjfi<03aia«liJW)*MK:oir (i , 

spmwffl5^ffl*ra^(c itzmmizp* Hot - ^ft 



A^Paula T. HainiiondtC JrftlSUi "Recent Explorations 
in Electrostatic Multilayer Thin Film Assembly" Cu 
rrent Opinion in Colloid 8; Interface Science, 4, 4 
30-442 (2000M=f¥LO. SSHMMUi* mh£m%7 

a-tx^mbLxmm-ma. je (ft) 

ftffitT&ft. 5^ii7-7'Di''i7 hMwidtcS 

5 >y h^coJ: 9 =Sr 2<?:7t:e^KiB(6ltt • 

T$Wmi*-mz1iZ%\,\ UpU 

mmmi. %M0)%^m?%mz®%izj&f$x'%t>z 
t. mm%wam*i-*-7'pm*?®m%k'izt>&j--i l z 
fmx'Z&zt%k\ m&)jmmiz%^m£&®.&< 

[ 0 1 7 5 ] #js¥l$**<DJl)¥ t LTtt. «Bfrt 
ftx^;^-H?JtxStciJV^t^S*$iiftx^;l/4f-fc 

*>OTtt*v\ ft{*6^«»i: LTfi. HSJt^ixftx^ 

l-^TfiSs ft**. — /SS^Ji, C. C O l^irr- l jur.-. 
<7)ffiBF*K WtCO. 0 1/im-0. 1 ^ mCDffiBl*Ifc "T 
ftCt*W^LV\ 

[0176] (2) Kim&rt9->mfiaM 
mz. ttmm<Mtm&*9->&jg&mz.r>\\x 

±a L^«?^*a±ic s n^.oyn^^9-v 
mz^ju^-zmat+z ztizxo. ±m^mm^m 
$mizftmm£mii < fttm£ $ - > ^^-r ft 
ie-c*&. ^«7>fs?H?*^-^->^fiKxg(cfc(tft , 

x -^x ^^Jf-<7)BSSt73 S^(c? v ^Tti. ±a 

[0177] o) &mnv-<YmmmtaiM 
mz, ^jsno-f h*»aa6ffiist-3v^»?w-*. * 

m& *9- y&iizjM tz x o mist $ <tfc4M»»*-' ^ - 

[ 0 1 7 S ] *HtS®«<O^Sa o^f h'^M^XS 

h<r>x\ zz\x*<rmmxm-th . 

[0179]^. *JBI»*«^«3n-f h'i§?fc(c*r 

^pxg<i , y XMbso&mw <9->mz&m3v4 
[ o i s o 3 ( 4 ) mm&'*9-yMtia:m 

mz. ±»Lfc4H3^f h*»flJ[XS(cJ:9» ^'^-y 



(£0) )03-209339 (P200 3-20JL8 



hh<r>x\ z z roBMWi**?- h . 
(01813 ( 5 ) imm.um^TM 

mmz . grass - ^a^jfc £ tix v v ^Hratt' < 

&j*?->£mLx^xi>. mm&'*?->Bfmb-r 
&ztimmx't>?>zbfrt>. mtFttmm^mmi 
z^hzbizx*). ft&timummzmtimt. mm& 
^<7-yBimt^&v>x°hh. tiz. *mmmiz& 

tmmtfmw&nmix'h & , ^?^*®*ii:^3t 

10 18 2] *Ht6®.«tCfcttl>^W^a5l^*XS{CO 
UTt, _h^fi L*!S-»!ifc««^M*£l«*XS k (b) 

Ux-h &<r>x\ z z x-comwa^i- h . 
[oi83] ( 6 ) com 

xmrnmrnizte^xa. ±mmw&.>*<9 h 

ZblzWmo-oZ&m-ZblzXKi . **tt^*- 
C: k £ J: 0 . ^tt^-^«c&£Tff'& d k 

W.b~thZb¥X'^htf h X'hh. 

toi84]4fc. xmummiza^xte. n^xtim 
^- y coftfmtmm izn-? & mmm^iMcom 
. nht\tzmm&^?-y±{zmmzwtix.-r& 

[0 185] B. n?-yB®Jk 
<Mc. *&W<r>^?-yBf8.mz^XWlW?Z>. *f& 

wn'^-^m*! 6mmtmmtf$>h. bit. 
[0186] i . m-mmmm 

M«**«k. ±E3t«SSE**JB±l^ ^^-VttfcA 

aaaa t b z b zn®b -t s t ot'$>& . 
[oi87] *mtmmrtmm.&*?-y&m.mi. ± 

j^m-aons- f m LxmwaM-y*jB&t &z 

btf*H&b%K>. &3Ab%mm&*7-yBmt*b? 
hzbti^fobtch. 



[0188] ttizmffimo&iii. wmttmMz 
mm.&^f-ytfBf&ziix^zzbfrb, xuk** 
mcom.m5.tAtf. ixio»o - cm— 1 xic <> q 

■ cm, 4»"Ct 1X10 1 2 Q • cm— 1 x 1 0 1 »Q 
• cmfO^HrtT'^^Clt^i U>. dfUriO. fit 
ixfeaWtt^^-^jRflft-r* £ bimtebKbOX- 

[oiB9] zcoxo ttmtmm<mw&w-y& 
&mt. mtiim5izmrrjioiz. mwib. zcomt 

1 ±C#J*$ftfctt)IJa**ff« 2 k . £^3tttHK**Ji 
2±^^-y«^fig$ix^. mn&'*f-y8 b ar 

[0190] *mtmmizm^$>tiz>. xmmttm. 

[0191] 2 . K5Z^BStSS« 

. *&wcomm&' ymm^m~mmmz 
^xtm-th, ^m&mn&w-yBimnm- 
mmmt. mtt. ±imm±i,z^-ymzwm^ 

itxww yyztt-rzicsmttmb. issxnm 
ttmtiz. ^«r3a-f mmzmitmt&zbizj;*) 
B^tvtz±mmmb^-th z b ^mkt-th hco 

X'foh. 

[0192] ^wmmcomm&^*-yB\m\t. ± 
smmttmz^-rhzbizz:*). s»t=iWitt<ojs 

S-fiJffl LTSWKtt/^- v«r»«r* - k*«*refik$r 
D , ffi3Xh^«tty^-^^k-n»Ck* 1 ^Itg 

k^ri.. &tz. *mmmmiz£tii£. mmttmw. 

'•Vr-ymzBtfLZtiX^hZblzX*) . mm&>*9- 

y&Bf&.znx^%^m®it. mummtx^i, z 

tllzi*). IXBXmtttMW. JtlttWMHISrtf-*-* 

l»tf0T-S)l.. ^<?Dii^-, mtcOMfimjitf. 1X108 
Q ■ c m~ 1X10 1 8 Q - cm, ^X'h 1 X 1 0 1 2 
Q ■ cm— 1X101 8Q. cmCOlEfflrtT'^SClk* 11 

[01933 zcoxottrnwumn. m^ime^ 

■tXolz. S« 1 k . 1 ±(c>^- 

§ ix^3tfit.«^a 2 k . £ OzitMSS-tr*® 2 ±(c^fi)i 

$ ixtzmmw tf-ysbtti-hi, cox-h & . 
[01943 *mtmmtzm^t>ti&. xmna^m. 
mt. &m?n4 mm. mmtw-y&iiuj&m 
i±. ±MLtz ta. awttw-y«w*«ttMraj 



(£l) 103-209339 ( P 2 0 0 3 - 2 0JL8 



[0195] 3 . m=mtm® 
mz. *m&m9.&*fi-yjffitiwtii=9simi&& 

foiz&fct&Mti&glUMk . JJEiWittSWfcJi-Lfc:'* 

jfcSftfcAUffljaaijk tt-thzb swat-*-* t<oT 

[0196] «e*JB«<0W«tt^'C^ ± 

mzmm&^f-ytfftfmn&wz&if&'timmm 

[0197] £fc^SSS&8ltf>*§£\ «WHBHfcli±lc 
mW&' ZtlX^ZZbfrk. Jiixtt^fC 
mw^fltetHW. lxl0 8 Q-cm~lxl0 18 Q 

. cm cfaT'* 1 1 * 1 0 1 2 Q • c ™i— 1 x 1 0 1 8 G 

• cm<7)fflBf*iX'b&Zbtf16-£H>\ ZiXlzX*). <g 

[ o i 9 s ] zcox o%*mtmmcr>mm&^?->m 
«*wi, mx.ifmnz^xoiz, mtit. z^mm 
i MzBj&zirKmmmmm 1 it, ;o3teftHK*yi 

Jl 1 1 ±fc^j££iifdIfttt^-(L,e 12t. § &fc£*> 

* - > 8 k £ •& fc <0T* 5 . 

[0199] ^mmmmizm^^ix^. Kfmmmm. 

V^di *^TtgT-J) 6 cr>X\ ZZ TCO^mt^-t h . 

[ o 2 o o ] 4 . mmmmmm 
mz . *«HB<o#*tt^ v - ^»j««cojsiaie»!B«c 

ftwfiT-f &^rrtltSHh-r&illWittSIMtJBt , IMiMft. 

mziim±iz&m3v4 mmzmtzuzzbizx o 
B&znK&&&®M>kzm-?&zk$:n®k-rz>i><?> 

[0201] ifitf, UEiWUB&ffcWS: 

3 o-r mm*:^?--ymzm®ffli<ztt%z-£& z t ¥ 



tt^* - y Bim b •+ h Z b i)**im b =Sr h <KX'h h . 

[0202] zuz. *mtmmz£tu*. wttewt 

C:k***T1jgk&6<0-£'&&. -<0i§£\ ftfflMHiaJRO 
S^JgSt**. 1 x 1 0 8 Q • cm—lxlO 1 8 Q ■ c 
m. 4>T't 1X101 2 £2 • cm-1 x 1 0 1 8 Q • c 
mOSEHrtT'&&::krt« U*. ZtltzJ: mtifz 

mmfe> >mim b-thzb w*im b^ht^hx-h 
[0203] z<?>£o %*mijm®comm&^?->B 
»*snfc*«««raJi 1 1 b. zcommammi 1 

±(c^ n'^ - y mzBfSL % tLtzMix^im 12b. Zco 

ymzBfc $ titzmx^im 1 2±izB^n 
rzmm,w^-y8 1 tt-th t <r>x°hh . 

[0204] ^QBISWKfflV^ix* , ^4«^Sfl. 

v>*;i -i. ot, - ; x-vmrnxsm-h . 

[0205] 5 . «£9SM<BtK 
mz , *^Bjco^mtt> ^ - y»*ftOJSEHiS!B«lfc: 

k, ±jE8HittSHt«±(cAJR3n-Y H*flt*lMt$-fr 
Skf l>t>cO-CS)S. 

[0206] *HJfe©ai(cJ:iitf , ±82»nttSHfc«& 

i k lei 0 . S«tc8«ttoa£fi|Jfl LT . 
ao-f h'?§?KS:^^->'«<-iSffiiffltc#«$-ti-i.C k*i 

&*?-yBmbb^hZbiM®.bts:h<n>X'foh. $ 

mmmifi±.tmn^zj^-ymzB^ix. *<7>± 
tmmmm^izmix^itmtiw^tix v . $ & k 

f«ltt?EftiitIttt^^ - ytfBdi ZtlX VM, 

mm<nta ltv^s. ^ii(cj;o, jtnawayuBfeiKf 

jli-ittS(bii*\ «Wtt«tf«fcJ: 9»iftSiiTV^» 
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t%h<r)Tbh. mttcom^m,mK 1x1 

0 8 Q • cm— 1 X10 1 e fl - cm, 4>Tt 1 x 1 0 
i 2 o . cm~l x 1 0 1 en- cm(?)lIl*ltS)?.^ 

[0207] j: o %*mtmmcommvk;*?-y& 
cvmmmmmi i±izmfS.^ixtzmti^itmi 2 
C0208] *mmmizm^hi\z> , ftMie&g® . 

y&l&JjWW** -tiBLfc r A. 8nttt><c*->TOjSflc 
[02 0 9] 6. S$A»*gi8i 

mmmit. mttt. ±imtt±.iz>j?%<thmmtf 

[0210] *Sl]^.«0^mi±^->ffMfM±, ± 
l£#MI&*«£3r-f.g> £ t t,Z X 0 . {flitf-f *s9 is*, -v 

hmmizxK). m^izmmnwazmmLx , &m?v 
■< mm£'*?->mzttm z-thzt & 

o^sao'f mmizn-j-zmmpib. #tm&tftt& 
snT»aj-ri*»<o&*3n-f mmizm-zmtm 

hWUWJj^WWL^. ZixizXK). ± 
sm{htfVX-*< . iWittOfcfcWJflLT^-^ttic 

hX'foh. 

[0211] *fc*5at!B«0*&. 3fcli4$*ra«Ji(c 
Wtttt> t * - y tfBfSL $ i\X v > * £ i: *> ^ , mmim 
Jf <^§ygtn#\ 1 x 1 0 8 Q • c m~ 1X10' 8 fl 

•cm, t^X i, 1 x 1 0 1 2 Q • c m— 1 x 1 0 1 8 Q 

• cmcr>ffi.fflftX'foZ>z\tmi£ LV>. 

[02 l 23 3**tt><*-y<0JSIIlfc:» tffilGfc* 
mtfttLX^bZbfrb. Z<Wfm£®cr)mfSMtjL 
#\ 1 x 1 0 8 Q ■ c m~~ 1X10 1 e fl' cm, 4>T 
{jlxiO 1 2Q. C m — lxiOi 8 Q • c mWlEH 

[02133 *mt&m?>ttMmk®ii. mum 1 o 



tZTjrfi. o S« 1 ±(=3Kttd(K«m 1 i mm* 

<7>xhz>. 

[0214] xmsmmtzm^tyti&s xmmmM. 

»j«*iMWi, ±.&Ltz r A . yJBiSfltf) 
[ 0 2 1 5 ] £*5, *5MWi±EIO«3B»l=li83eS*i* 

[0216] 

[0217] [HJECTl] -f VrnbVUTyU3-^30gtc; 
7;^D7M^j/5 >-* i '±^T'S>l)MF-160E (ffi p a 0 
h-n7o^7 (*) H) 0.4gi: h'J^hdfi' 

^/ ,i - , — ^ . / t j 'it—. , . / +*»- \ ffilf * n J.»^ ft. < 

, . , - ysi^x - v -< - ^ imnp-ai 01-011 

3) 3&byffl&X'$>&ZMlt+?y<?)*tt&L#X'$>ZSTS 
-01 (ffip a p«, (») IS) 20gt^^t, 100 

[02is] m®.tfyx±.iz±Mmmmzxt'>3-? 
-izz orn^t. lwcxnoftmnmmmzft? z t 

[0 2 19] 1 0 OumftyJ y&X^— X<F>7 * b7 
X9*m^Xmyt (365nm 500nvJ/cn.2 ) U, ^lilSE^* 

««iBicsffiiiffi«$ mm l tz . 

[0220] *SI*g|5, -f=Sr*>^5KRtt*«K:*ittft«8 
30^ h'7j<?§fet (»K20wtZ) fc*H-&«»!tf!t±7 2* 

[0221 ] ±8eafi«tt830-f H*iKS («UE20wt 
%) ic^fflt, lOmm/sec. I £ ±tf & £ i; tc J: 0 , 

«LTOJt. CtfO^ao-^ H7KiSfS^^-y5r3 0 0 
•CT'2 O^HJPSR-ri £ b tz X 0 *«±(wfg*V^-- 

>y*i\tzmm&'*9->Mfmzw-z. 

[0222] -f VTa ^/UT/^-jUdOsiZ 

I — irA7D/?7 («c) K) 0.4gi; h'J^< h^f>- 
^f^y^y (*S^l»3-y (80 8?, (S n a p«TSLSll 
3) 3gt7tfi!lL4XT'S>4 ZMit^^ >CO* ft®LWX'hhS!S 
-01 5J^^ (t*) M) 20gtSr^L, 100 

x:-c2o»ra«tf ±fm^mm^mm^b itz. 

[0223] fif«^5^±C±E«*«l&^tr 
- J: '9 ^ L . 1 20-C-C'l O^-ISkOl&K j«l z'ftoZb 



(S3) )03-209339 (P2003-2 0JL8 



[0 2 24] 1 0 Ojum<7)7-f XCOy * h7 

X?£fflVvCSS3fc (365nm 300raJ/cm2 ) ^ 

3n-f H*JfiR (»K20wtX) C«-rft«ttft«7 2* 

3 0- raofc. 

[0226] ±f2«1f£ig:3 n-f H*»» («K20wt 
% ) K«« t , lOmm/sec . 1 * ±«f * - t IZ X 0 , SIM 
tt««±fe: -LB* aa-fH *3m#' if - >mztt 
*LTVtfi. £<Z>tBao4 K*jSSg^-yS:3 00 

[0227] [mmm3]mMMitmmizLxitfm 
[0228] jfcsjea** ii*>$m&mmzt3tt h m 

K**M (?HS50wt%) tSt-rSig«!A{S7S- 
1 1 • T*ofc. 

% ) L . lOmm/sec . T'3\ # ±tf S £ h «t 0 . 

*LTV*fc. £c7)M3n>f FiliMmcOJ*?— V* 3 0 0 

[02 30] l&$m 1 ] -f Y7*o tVUTA-n-zl^Og 
h-nrn^*; (t*)S?)0.4gfcbD*h* 

1 13 ) 3g ytmmxh & -mti- * ^*4j , »«st* & s 
Ts-oi <isa«. sautiK <*) m wstzm&L. 10 

tz. 

[0 2 3 1 ] »«^'7X±(c±Kfflfi!c,!f%$rXtr>'3-^ 

[0 2 3 2] 1 0 0//m<7)7^ y&X^— XC7)7* h-7 
X?^IUTS)t (365nm lOOmJ/cm* ) U JfcfcHt** 

[0233] 5fcJS#g&. *£jbt>8Blltt«««c*Stt4« 
(«|g20wtX) t»-r*«ttft«7 2* 

4 7" X'h->tz. 

[0234] _hK»g£$g:3 0-f K*j§iR (it{g20wt 
X) C«»U lOw/sec.rgiS.Wfjfca*. fl&ffl£f»«& 

[0235] [JtWJ2 ] i V7u\Zil>T>Va-i\,3 0 



gtcHJ* h^-^f-yu^^^ (^y'Jn-y (ft) 
8L ffifl«TSL8113] 3gfc*«are*4ZlMkf'^V 
O*#i*#T'£>SSTS-01 (S,fp=S. (1*) H) 

2D«fc *8teU 10(rCT-20^SJS#L. 7 L 

[0236] »«^5X±K:±Effl*tt«:^ey3-^ 

[0237] 100// mCDyJ y&X^—XCQ? * h"? 
X^ffl^TSSft (365nm 500mJ/cm2 ) ^SE^ 

[0238] *SgftS?. "«fi5feaiB[tt««fctJtt*« 
3o-f («K20wtZ) K«t48flWli4 5* 

1 0- X'h^tz. 

[0239] ±ieS«^lg=Ja-f K*flNK (««20wt 
%) ^?S«L. 10«/sec.T§IS±fffc36*. 9B»Of»«& 

iiT L * v ^ . &m*& n' # - y »j*fls S- « I. £ t WX' » 

[0240] (31*6094 ]H«fe09 1 fc Rflllc LXm&M& 

j&m'&tz. mz. ±.simmi&*?-ymmzixtzm 
mi p h i 3 ?>7j<BHfc;# >j A**±*4i-e* s u 

2 L . *Of£. *t «fc o T U > 

[0 24 1 ] mtm 5 ]-< y7oe;l-7^3-^3 0g 
t h hdr^f-yW^V (GEI^y'J 3-y 

(») SL TSL8113) 3gt^«4«*fiil3-7 i 'f 
>-^JT"$>.i»ST-K0 3 (SJH^R («) K) 2 0g 
k*«^L. 1 0 0*Ct'2 0^tS**Lfc. ZixZ^V 

tuv)vt)vzi-mz£ o 3 Lwmwmm 

[0242] ±K^!tM5JWIiifflffl^^, 
±{CXtya-^-(cJ:OM^L. 15 0*CT*10^S 

wss^jftasrfi 1 3 z t tz x d . mw%%fm%mm (m 

*0. 1 5^m) SrJg^Uyi. 

[0243] --K'j h^'±BJ<:^Oi-tr 

a>-Z4 0 0 (HS^Xft;^) 2gJy'7nD^^y 
30g£l, 1, 2-h>)7uax.?y7 0 stlzmm 

^mmm^mmmmitLtz. ±iwtmm:®mm 
smz. ±§vmmwm±izxv>a-?-iz£ >m 

1 0 0"CT-6 Oft^t&mmZ'fi o ZtlzX 
SB^^j)?^*Jl (^0. Olwm) «L, 

[0 244] act, i«W-y»jftftfflaHB«r, 10 

o>um<7)7^ y&x^.-^<307* h-?z.7%m\,>xmE. 

yy'izX OBt/c ( 3 6 5 n m 5 0 0 in J/c in 

2 ) U *Jffl»*JIS:»»H*Uaatt«WS:-'^->' 
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[0245] znt » , *%ft&Rxsmmtmmt®3 

^ ? o $, ij y 4>i88ate*T LT 3 0 Wk ) Lfc«S 

m, -eix-r/i. 6 5- t6* x-h-^tz. 

[0 24 6 3 iWc. 4 ^i>x» h*»fcfl!Vvc. «3 
o-f ($U£2 0%) 8?KttfR«fc:ft*$-li\ 
dixC 3 0 0-C6 O^Wl^frVvmbS-^:. 

[02473 (HM(5ij6)-f yrnt/P7/l'3-yl'3 0 g 
k MM h*5s*+fi'i'9> (GEI^y'j3-> 

<»> 18. TSL8 1 13) 3gi:3feMMiS®3-x^ 

^^jt'$>«»st-ko3 (^mmmm)m 20g 
kzm&L. 1 0 o-c-c-2 ottratmLtz. zti^-tv 

JEJ&ftk L*:. 

[0248] iie^gt^^JlSfflffl^^, #7XiI 
ifcrxe^a-^-CJ: >3*mL. l 5 O'CT'l o^ta 
tf>«at«UI&fr 3 i k 1 J: 0 . 9^raeiUfK»UI <ff 
»0. 1 5*im) £»j£Lfc. 

[0 24 9] mz. 4V?u&\,T>Ua—;l>3 0gty 
.'ktn7."/*. , l--'5 (C-E^i-ys- y (&) ) t 
fb5> b^i^^yy (GEJKS^'Jn-y (ft) ) 3 
giO. 5fflJE«B2. 5gk£»£L8lSISI*J¥L 
fc. •lixSr-T vra tVPTAo-zWcJ: 0 1 0 OfSCf 

[0250] ±MMtiimitmm®j&M£ , xteftMM 

^JlSitCXh-yn-^-tcJ: OM^L. 1 50°CT1 

0 *Na<0tt«j!El*fr d £ k J: '3 . mSrSMCBefl: 

1 0 2 5 1 ] i<0/'C^->'Jgric«tJB3£fiSr. 1 0 
0/^mc7)5^ VS-X^— X«7t h-v^.;?£ffll^Ti£E 
*iS7>-rtCj: ( 3 6 5 nm 5 0 0mJ/cm 
2 ) L. aJ8tt««£^-yttfci§a£Lfc. 

[ 0 2 5 2 3 -I^k # . *S#&&tf8iiKtt«i£k «3 
cM H»«t (JUS 2 0%) kO&ttft$»ttftH£& 

(tM^ffif^ (»)«ca-zS) SrfflwcjHjg (-? 
4 ? n ^ »J fcittiateSrF LT 3 0 &tt ) Lfctt 
ZtlZ'iX. SO' bS° X'h->tz. 

[02 53] KIZ. ^?xx7hM^^t. 
o-f HiffiK <*RJg2 0%) 2:. «iRtt««(cft«S«. 
■Tilt 3 0 0'C6 O^V^JI&m 

[ 0 2 5 4 3 &<c. JJEW*tt> * 9 - ytf&til 2tltz£ 



[02553 

Srft 3 i k lz X 0 , Si^ln a 4 ftg» 
m^^-V«t»)W6 - k a«r«T* 0 . ^ft. 
5: Effc3 -tfttiHgfif an&egmtt; ^ - y k -f i> i k #T* 
S 6 . i-3t, fBflRrX&ClMEft < ffiffitll&amtt'* 
.Ik#T£.S>cOT\ ffi3Xhta»a 

[0®^ffi*=5:lftBJ3 

[013 *ftMrtW*&*f->&Mtf>Watf3&&>- 

[H3 3 *^<0»^tt^-^-y^ft^)i85g*1S<Oflii 

[04 3 *^0^*14^-^-yffM*OP)t7f^ft!l 
^itII ^ XSST' rfb «> . 

[053 *»BJ05S«tt/ s*^ ->B$Lfcco-m S: S%^1R 
B&ra0T" £>•!». 

[06 3 *«HB<O»«tty"«^-^»««MOflfe<0fiR|**f 

[073 ^^Bj^m^'^-y^fr^ffi^j^^-r 

«lBSfflF®0-C'*l». 

[08 3 *»^<0WHt(fe''C^-i'®Jfi*Ofl!l«OT«r*-r 

[09 3 ^ftnottTO^-^AflcaftOMfeT-f- 

[010 3 *^«0Jf«tt^^-v»)iS;^fteo^J^^ 
■T«lo&lliBo0T-ai». 
[W-i-col!iHJ3 

1 - a» 

2 - 3tM^*iI 

3 •■■ ^9-ymmmmm 

6 ••• 

7 ••• mm&mt& 

9 ••• »*tt^^ 

10- immrn 

11- ^ftfe^sii 

12- mnn&ftm 

13- 
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